This paper investigates the dynamics of revenue of foreign-owned enterprises in the automotive industry of Russia. Research period is 2011-2015. We propose and test the method of estimating the time series of data in the coordinates "staticsdynamics-sustainability", and use the method of cluster analysis of the obtained indices. Analysis showed that most of the largest foreign-owned enterprises were experiencing problems with the revenue growth in the period 2011-2015, in contrast to smaller enterprises. We found only one cluster, which is characterized by high rates of growth and sustainability. As a rule, high growth means medium stability or low stability. Many enterprises of Asian countries (Japan, South Korea) were identified among the growth leaders in the automotive industry of Russia.
I. INTRODUCTION
The automobile industry is one of the most important branches in the economy of any country. It is characterized by a sufficiently high employment, science intensity and innovative results. This paper investigates development trends of the automotive industry in Russia by forms of ownership. This problem is relevant for Russia in conditions of allowing foreign and joint enterprises to operate in the Russian market and create favorable conditions for them, which equalize them with domestic producers. During the analysis of commercial enterprises, scientists usually distinguish three basic forms of ownership for enterprises: Russian (RO), joint (JO) and foreign (FO) . In this paper, we focus on the study of enterprises in FO.
The problem of the creation and development of enterprises in foreign and joint property is being actively studied by foreign scientists. Scientists Anwar and Sun [1] ; You and Solomon [2] ; Chayawisan [3] ; Szkorupová [4] examine the impact of foreign direct investment (FDI) on the structure of capital and investment in domestic firms and their economic growth by forms of ownership. Such researchers as Dachs and Peters [5] , Chen [6] and others [7] [8] [9] mark that FDI affects human capital of staff, labor productivity and salary at foreign and domestic enterprises. They also notice the significant role of foreign firms in innovation import in the national manufacturing [8, 9] . In these articles it is noted that enterprises in FO and JO have certain advantages over domestic enterprises and create problems for the development of the latter in stable economic conditions. A comprehensive analysis of the development of the automotive industry in Russia since the 1990s, as well as measures of state policy in this sphere, has been made by N. Baronina [10] and Yu. Kurganov [11] . According to these studies, after the adoption of the legislation on industrial assembly in 2005, the processes of intensive establishment of enterprises in FO and JO began in Russia. The crisis of 2008-2009 has reduced the intensity of foreign investment. A new stage in the growth of enterprises in FO and JO occurred during the post-crisis period 2011-2012. By the production value, they became comparable with the enterprises in RO. At the same period there was a toughening of the regime of industrial assembly of cars and the Russian government began to conclude agreements on the assembly of automotive components in Russia [11] . Since 2013, the decline in car sales has been recorded, which is continuing in 2014 and is increasing in 2015.
The aim this paper is to study the dynamics of revenue for enterprises in FO in the coordinates of "statics-dynamicssustainability" for the period 2011-2015. Enterprises in FO have found themselves in difficult conditions. The growth of 2011-2012 was replaced by a fall in demand and a fall in the ruble exchange rate. The latter factor had a negative impact on enterprises in FO with a low level of production localization in Russia. We also note the economic sanctions imposed by the United States, European and some Asian countries against Russia. In this paper, it is planned to investigate the reaction of enterprises in FO on these negative factors.
II. RESEARCH METHODOLOGY
The objects of research are enterprises in FO at the Russian automotive industry. The research period is 2011-2015. The data source is the SPARK database [12] . The analyzed sample comprised 51 enterprises in FO. The criterion for selecting enterprises is that they receive at least 100 million rubles of revenue annually during the period 2011-2015. Thus, large and stable enterprises were selected. Newly created or liquidated enterprises were excluded from the study.
The analysis technique consists of two stages.
1. Calculation the characteristics of the statics, dynamics and sustainability for each enterprise, which describe the time series of its revenue in 2011-2015.
Theoretical and practical aspects of the analysis of dynamics and sustainability of indicators are considered in papers [13, 14, 15, 16] . In this study, the time trends of the revenue indicator of each enterprise are analyzed in the coordinates: "statics -dynamics -sustainability" according to the methodology proposed by V. Spitsin [17] .
Statics (Yst) is characterized by a decimal logarithm of the average value of the indicator for the period:
 where: Yi -actual values of the indicator for i year (2011, 2012, 2013, 2014, 2015) ; n -the number of years analyzed.
Applying the logarithm is due to a strong spread in revenue between large and small enterprises. The logarithm of the average value of the indicator will allow to reduce this spread and to conduct clustering.
Dynamics and sustainability are calculated relative to the linear trend of the indicator for the period. Dynamics (Yd) corresponds to the coefficient of the variable in the linear trend, normalized to the module of the average value of the indicator for the period: The calculated value Yust is always positive. The smaller it, the smaller the deviation from the linear trend. Further, when standardizing, we will flip it by zero and larger values Ysust* will correspond to a higher stability.
The proposed approach with the normalization of growth and deviations by the module of the average values of the indicator allows comparisons between different sizes of enterprises. We apply the module because the average values of separate indicators for some enterprises may be negative.
2. Clustering of enterprises in the coordinates "staticsdynamics-sustainability" and analysis of obtained clusters.
We perform cluster analysis according [18] and used software product "Statistics" for calculations. Clustering is based on the numerical characteristics Yst, Yd, Ysust* of the revenue. These characteristics are standardized. The clustering method is the joining (tree clustering) and the k-means method. Based on clustering, groups (clusters) of enterprises with similar values of the numerical characteristics Yst, Yd, Ysust* are formed. To estimate the numerical characteristics of Yst, Yd, Ysust* of each cluster, we apply the scale according to Table I . Above average Light green (-0,5; 0,5) Average Yellow (-1,5; -0,5)
Below the average Orange <-1,5
Outsider Red
The graphs for the time series of revenue in 2011-2015 are constructed for the obtained clusters.
III. RESULTS OF DEA AND CLUSTERING ANALYSIS 1. Clustering of enterprises in FO in the coordinates "statics-dynamics-stability" of revenue.
The consolidation of enterprises into clusters was carried out according to the constructed dendrogram ( Fig. 1 ). Table II ). 2. Evaluation of the numerical characteristics of "staticsdynamics-stability" for the clusters obtained.
Estimates of the numerical characteristics Yst, Yd, Ysust* for each cluster are presented in Fig 3. In Fig 3 we apply the color levels according to Table I and clusters are arranged in descending order of standardized Yst which corresponds to the decrease in average revenue. 
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Cluster Average Values And Their Estimation In Color Levels
F-test shows that the differences between the average values of clusters in their entirety are highly significant (at the level of pF < 0,0005) for each indicator. The smallness of the clusters samples assumes control of the results rank Kruskal-Wallis test, which confirms the findings of F-test in a bit milder form (pK-W < 0,0005 for Yst and Yd; pK-W ≈ 0,0006 for Ysust*).
By the variable Yst cluster leader С12 insignificant (pF > 0,10) from С2 and C10, statistically significant (0,005< pF ≈ 0,033 < 0,05) from С19 and highly significant (pF < 0,0005) from all others. С5 insignificant (p > 0,10) differs from С11 and С13 weakly significant differs (0,05< pF ≈ 0,09 < 0,10; 0,05< pK-W ≈ 0,053 < 0,10) from С15. By variable Yd cluster leader С20 differs insignificant (pF > 0,10) from С6, strongly significant (0,0005< pF ≈ 0,002 < 0,005) from С14 and highly significant from all others. С5 statistically significant (0,005< pF ≈ 0,036 < 0,05) differs from С11 and С13 is statistically significant (0,005< pF ≈ 0,008 < 0,05) different from С15. By variable Ysust* cluster leader С2 differs insignificant (pF > 0,10) from С18, weakly significant (0,05< pF ≈ 0,07 < 0,10) from С20, strongly significant (0,0005< pF < 0,005) from С11, C17 and highly significantly from all others. С5 statistically significant (0,005< pF ≈ 0,030 < 0,05) differs from С11 and С13 is insignificant (pF > 0,10) different from С15.
Clusters C12 (Volkswagen Group RUS, LTD; Nissan Manufacturing RUS, LLC) and C10 (ХММР, Open Company) are the largest by average value of revenue. The remaining clusters and enterprises are far behind. Calculations show serious problems with the "dynamics" index (Yd) for the first 6 clusters (i.e. for clusters with the maximum values of average revenue). Only one of the nine enterprises (cluster C10, ХММР Open Company) included in these clusters has the "dynamics" rating (Yd) at the average level (yellow color). The rest are below average and there is one outsider. Such problems are not observed in clusters with smaller volumes of average revenue. There are leaders by "dynamics" rating (Yd) among them (clusters C6), and some of these clusters show growth above the average (clusters C8, C9, C14).
Thus, the largest enterprises in FO in the Russian automotive industry experienced serious problems with revenue growth in 2011-2015, in contrast to smaller enterprises.
We have not identified similar differences in the sustainability index (Ysust*). We found only one cluster C8, which is characterized by high rates of growth (Yd) and stability (Ysust*). As a rule, high growth means medium stability (cluster C6) or low stability (cluster C20).
Dynamics of revenue (R) in absolute values in 2011-2015 for the formed clusters is shown in Fig. 4 . Fig. 4 .
Dynamics Of Revenue For The Clusters Of Enterprises In FO, Billion Rubles. Fig. 4 clearly shows the dynamics of clusters and their enterprises. We observe problems with revenue growth for most of the clusters with largest enterprises. Only clusters C10 and C20 show the growth of revenue. Conversely, there are several clusters among small enterprises (clusters C6, C8, C9, C14), which are demonstrating high growth of revenue. We have revealed that among the growing clusters there are many enterprises of Asian countries (Japan, South Korea).
IV. CONCLUSIONS
The conducted analysis allows us to make the following conclusions.
1. We have tested the approach to the estimation of time series in the coordinates "statics-dynamics-stability". This approach is applied to the analysis of time series of revenues for enterprises in FO at the automotive industry in Russia.
2. The grouping of enterprises into clusters is performed and estimates of the "statics-dynamics-sustainability" of revenue for each cluster are given based on statistical methods.
3. Analysis showed that most of the largest enterprises in FO experienced problems with revenue growth in the period 2011-2015, in contrast to smaller enterprises. 4 . Leaders in revenue growth rarely demonstrated a steady increase in this indicator. As a rule, high growth lasted only 1-2 years of the research period and meant medium stability or low stability.
5.
Among the growth leaders, many enterprises of Asian countries (Japan, South Korea) were identified.
The study showed problems with growth in the group of large enterprises and, on the contrary, the presence of growth leaders among small enterprises. However, leaders in revenue growth rarely demonstrated a steady increase in this indicator.
We can assume an increase in the competition of producers, which will hinder the growth of prices. The interest of Asian companies to the Russian car market has also been revealed in the conditions of economic sanctions, which should be considered in the state regulation of this branch of the economy.
